Neonatal seizures are associated with long term disabilities including epilepsy and cognitive deficits. Using a neonatal seizure rat model that does not develop epilepsy, but develops a phenotype consistent with other models of intellectual disability (ID) and autism spectrum disorders (ASD), we sought to isolate the acute effects of a single episode of early life seizure on hippocampal CA1 synaptic development and plasticity. We have previously shown chronic changes in glutamatergic synapses, loss of long term potentiation (LTP) and enhanced long term depression (LTD), in the adult male rat~50 days following kainic acid (KA) induced early life seizure (KA-ELS) in postnatal (P) 7 day old male Sprague-Dawley rats. In the present work, we examined the electrophysiological properties and expression levels of glutamate receptors in the acute period, 2 and 7 days, post KA-ELS. Our results show for the first time enhanced LTP 7 days after KA-ELS, but no change 2 days post KA-ELS. Additionally, we report that ionotropic α-amino-3-hydroxy-5-methyl-isoxazole-propionic acid type glutamate receptor (AMPAR) desensitization is decreased in the same time frame, with no changes in AMPAR expression, phosphorylation, or membrane insertion. Inappropriate enhancement of the synaptic connections in the acute period after the seizure could alter the normal patterning of synaptic development in the hippocampus during this critical period and contribute to learning deficits. Thus, this study demonstrates a novel mechanism by which KA-ELS alters early network properties that potentially lead to adverse outcomes.
Introduction
The incidence of seizures in the first month of life (early life seizures), a period identified as the highest risk for seizures in humans, is approximately 3 out of 1000 infants (Mizrahi, 1999) , and can lead to adverse neurological and developmental outcomes including intellectual disability (ID) (McBride et al., 2000; Aldenkamp et al., 1999; Vanderlinden and Lagae, 2004) . Autism spectrum disorders (ASD) and epilepsy are co-morbid, and early life seizures may increase the risk for autism (Buchmayer et al., 2009; Saemundsen et al., 2007; Saemundsen et al., 2008; Tuchman, 2009) . About half of early life seizures are due to hypoxia, with the remainder due to stroke, other injuries and genetic causes (Vasudevan and Levene, 2013) . We have used the KA-ELS rat model to investigate the effects of a single neonatal seizure on the processes underlying learning and memory in the acute period following seizure. This model mimics excessive glutamate, thought to be the primary mechanism causing seizures in neonates due to hypoxia and stroke (Yager et al., 2002) , without associated cellloss (Nitecka et al., 1984) , synaptic reorganization (Cornejo et al., 2007) , recurrent spontaneous seizures (epilepsy) (Bernard et al., 2013) , or side effects of therapeutic intervention (Turski and Ikonomidou, 2012) . Thus the KA-ELS model uniquely allows us to determine seizure specific changes rather than those associated with genetic causes, hypoxia, stroke, or other injury.
Prior characterization of the adult KA-ELS rat found impairment in synaptic plasticity and hippocampal dependent memory (Cornejo et al., 2007; Bernard et al., 2013; Sayin et al., 2004) . The behavioral phenotype of the adult KA-ELS rat includes abnormal working memory, fear conditioning, socialization, and increased anxiety (Cornejo et al., 2007; Bernard et al., 2013; Castelhano et al., 2013; Cornejo et al., 2008; Moreira et al., 2011; Sayin et al., 2004) . This behavior profile is thought
